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addition of the accelerators specified. In some cases rubbers which cured
relatively quickly in the absence of accelerators were comparatively slow-
curing in the accelerated mixing. Judging by the vulcanisation coefficient
after a definite time of cure, the variations noted were smaller in the case
of the accelerated mixings.
Two of the rubbers exhibiting different rates of cure in a pure mixing
were then taken and mixings made with organic accelerators only in the
following proportions : rubber 90, sulphur 10, zinc oxide 5, accelerator 1.
The accelerators used were thiocarbanilide, aldehyde-ammonia, p-phenylene-
diamine, m-phenylenediamine, " suparac " (piperidine pentamethylenedithio-
carbamate on colloidal clay) and p-nitrosodimethylaniline. In each case the
rubber which was the quicker curing in a pure mixing acquired the character-
istics of vulcanisation more quickly than did the other. When incorporated
in a mixing containing higher proportions of zinc oxide, 90 parts instead of
5 parts by weight per 100 of rubber, the differences in the rate of cure were
practically obliterated in the mixings containing hexamine, p-phenylenediamine
and " suparac/1 but the differences in the rate of cure still persisted in the
mixing containing aldehyde-ammonia and to a less extent in that containing
thiocarbanilide.
MODE OF ACTION OF ACCELERATORS
The action of accelerators in hastening the vulcanisation process is usually
attributed to the conversion of the sulphur into an active form, probably
through the intermediate formation of a compound capable of yielding
<( nascent" sulphur. As Peachey has shown (see p. 105), sulphur liberated
in situ will effect vulcanisation almost instantaneously even at ordinary
temperatures. It appears highly probable, therefore, that " accelerated "
vulcanisation is due to sulphur being liberated from an unstable derivative
resulting from a series of reactions in which the accelerator takes part. Most
of the theories which have hitherto been propounded are based on an assumption
of this nature. Owing to the widely different classes of compounds capable
of functioning as accelerators, the mode of action may not be the same in
all cases, and a comprehensive theory which will be universally applicable has
not yet been propounded.
In the case of primary or secondary amines Ostromisslenski * assumes
the intermediate formation of thiozonides from which sulphur is subsequently
liberated in an active form :
2RNH2 + 4S -> RNH-S-S-S-NHR + H2S.
* J. 3. C. L, 1916, 35, 370.